Background: while sexual behaviours are potentially important for quality of life in older adults, they are under-researched. The current study examined associations between frequency and importance of sexual behaviours and quality of life in older adults. Method: one hundred and thirty-three participants (mean 74 years, SD = 7.1) provided information about the frequency with which they participated in six sexual behaviours and the perceived importance of these: touching/holding hands, embracing/hugging, kissing, mutual stroking, masturbating and intercourse. Participants also completed the WHO Quality of Life scale, providing an overall quality of life score, in addition to the domains of physical health, psychological health, social relationships and environment. Participants provided information on their marital status, living arrangements and self-reported health. Results: both the frequency and importance of sexual behaviours were moderately positively correlated with quality of life (r = 0.52 and 0.47, respectively, both P < 0.001). In separate regression analyses, the frequency of sexual behaviours was a significant predictor of quality of life in the social relationships domain (β = 0.225, P < 0.05), and the importance of sexual behaviours was associated with the psychological domain (β = 0.151, P < 0.05), independent of the presence of a spouse/partner and self-reported health. Conclusions: with ageing trends, a broader understanding of the factors that influence quality of life in older adults is increasingly important. The current findings suggest that aspects of sexual behaviour and quality of life were positively associated. Researchers are encouraged to consider aspects of sex and sexuality when exploring determinants of well-being in later life.
Introduction
Increasing life expectancy has focussed attention on identifying factors that predict better health and well-being in later life [1] [2] [3] . While sex, sexuality and sexual behaviours are potentially important, they are currently under-researched. As many older adults continue to be sexually active and sexual experiences have been associated with preserved psychological and physical well-being [4] , the current study examined the association between sexual behaviours and quality of life in older adults.
Ensuring older adults experience a good quality of life is the goal of much ageing research. While important determinants of quality of life have been reported-health status [5] , having energy, being happy, maintained sensory functions and being free from pain [6] -studies rarely consider sex and sexuality.
However, the National Survey of Sexual Attitudes and Lifestyles [7] reported that 42% of women and 60% of men aged 65-74 remained sexually active. Furthermore, researchers have identified potential benefits for older adults engaging in sexual behaviours. Edwards and Booth [8] reported that older adults who sexually expressed themselves through intercourse on a regular basis had better physical and psychological wellbeing, and reduced physical and mental health problems. Studies have further suggested that older adults who engage in sexual intercourse were likely to have a higher quality of intimate relationships, lower rates of depressive symptoms, slimmer waists and higher self-esteem [9, 10] . Indeed, Gott and Hinchcliff [11] suggested that age need not be a barrier regarding the importance of sex in later life or on the frequency of sexual experiences. Almost two-thirds of those aged 50-92 years considered sex to be a vital part of an emotional relationship, though they reported expressions of love and sexual relationships in more diverse and varied ways than younger cohorts [11] . A review by DeLamater [12] suggested that older adults experienced the same benefits through sexual expression including behaviours from holding hands to masturbation.
A focus on sexual intercourse alone may not adequately address the way in which older adults benefit from sexual behaviours. In a sample of 179 American adults 60 years and over, about two-thirds reported having had physical and sexual experiences in the past year, including touching/holding hands, embracing/hugging and kissing daily to once a month, though mutual stroking, masturbation and intercourse were less likely to have been experienced [13] . Regardless of the lower frequency of intercourse, older adults were equally satisfied engaging in other sexual behaviours [13] .
In addition, Janus and Janus [14] reported that a majority of older adults showed an interest in maintaining their sexual activity and expressed their want and need for more opportunities to participate in sexual behaviours. More recently, Ekundayo and co-workers [15] , in a sample of 375 Nigerian adults aged 40 years and older, reported that between 50-60% of participants engaged in touching/holds, embracing/ hugging, kissing and intercourse. Although engagement in sexual behaviours was most prevalent among middle-aged adults, these surveys highlight how many older adults remain sexually active in a full range of sexual behaviours [13, 15] . However, they did not examine associations between engaging in sexual behaviours and important outcomes.
Chao et al. [16] therefore examined sexual desire, life satisfaction and quality of life in 283 middle-aged and older Korean adults. While sexual desire and sexual satisfaction declined with increasing age, there was an association between sexual desire and sexual satisfaction, while sexual satisfaction was also positively associated with quality of life.
Current work
While there is growing evidence that sexual behaviours might be both relatively frequent and important for older adults, few studies have examined associations between sexual behaviours and well-being. The current study, therefore, examined sexual activity and well-being in a sample of older, British adults. Based on the work of Ginsberg et al. [13] , in addition to the frequency of participation in a range of sexual behaviours, participants were also asked to rate the importance of these, to identify whether the importance and/or frequency of sexual behaviours were associated with quality of life.
Methods

Participants
Participants were residents of West Lothian, Scotland, and were eligible to participate in the study if they were 65 years of age and over. All participants were living independently at home, with or without a partner. One hundred and thirty-eight individuals were recruited, though five were excluded due to incomplete questionnaire responses. The analytic sample of 133 participants consisted of 71 males (53%).
Procedure
Participants were recruited using a convenience sample design from a range of public facilities such as bowling clubs, local small businesses and older people's groups. Participants gave written informed consent, and the study was conducted with approval from the Heriot-Watt School of Life Sciences Ethics Committee.
Questionnaire
Participants provided basic demographic information including age and gender, and reported their marital status (single, married, divorced, widowed or separated), living situation (living with spouse/partner, children, friend or alone) and health status (on a 5-point scale from very poor to very good).
Sexual behaviours
A Sexual Behaviour Frequency Scale [13] was used to measure the frequency of sexual behaviours engaged in the last 6 months. Participants reported how often they engaged in six sexual behaviours (touching/holding hands, embracing/ hugging, kissing, mutual stroking, masturbating and intercourse) using a 5-point scale from 'not at all' (0) to 'daily' (4). The six items were summed to give an overall sexual behaviour frequency score (Cronbach's alpha = 0.84).
Participants were asked to rate the same sexual behaviours in terms of perceived importance, using a 5-point scale from 'not at all important' (0) to 'very important' (4), summed to give an overall sexual behaviour importance score (Cronbach's alpha = 0.83). For both sexual behaviour frequency and importance, the overall scores could take values from 0 to 24, with ranges in the current sample of 0-20 and 3-18, respectively.
Quality of life
Quality of life was assessed using the World Health Organization Quality of Life-BREF (WHOQOL-BREF) [17] . This consists of 26 items (e.g. 'To what extent do you feel your life to be meaningful?') and provides scores for four quality of life domains: physical health, psychological health, social relationships and environment. The domain scores were standardised to a scale of 4-20 according to the guidelines. An overall quality of life score was computed using 26 items [18] , which could range from 26 to 130 (scores ranged from 63 to 112 in the current sample).
Statistical analysis
Data were analysed using SPSS Statistics version 21.0. Independent samples t-tests were used to determine whether quality of life, sexual behaviour frequency and importance differed by gender, marital status or living situation. In regression analyses, quality of life (overall or domain scores) was the dependent variable, while independent variables included the demographics and the frequency or importance of sexual behaviours scores. Standardised beta values are reported throughout.
Results
The mean age of the analytic sample was 74 years (SD = 7.1, range 65-92). Full descriptives are reported in Table 1 . Most participants reported being married (48%) and living with a spouse/partner (50%). Marital status and living situation were therefore considered as dichotomous variables in subsequent analyses: participants who were single, widowed, divorced or separated were recoded as 'not married' versus those currently married; participants who lived with a spouse/partner, children or friend were recoded as 'living with someone' versus living alone. Supplementary data, Appendix S1, available in Age and Ageing online display the frequency and importance data for each sexual behaviour separately, highlighting participants engaged most frequently in touching/holding hands (75%), embracing/hugging (89%) and kissing (87%).
While men scored higher than women for both frequency (10.2 (5.3) versus 8.9 (4.7)) and importance (9.9 (4.4) versus 9.3 (3.7)) of sexual behaviours (Table 2 ), these differences were not significant (t (131) = 0.968 (P = 0.335) and 1.589 (P = 0.117), respectively). Women reported higher overall quality of life (94.9 versus 93.1); however, this difference was not significant (t (131) = −0.861 (P = 0.391)).
Significant differences by marital status were found in overall quality of life (t (131) = −4.445, P < 0.001), sexual behaviour frequency (t (131) = −8.187, P < 0.001) and importance (t (131) = −5.459, P < 0.001). Overall, married participants reported higher quality of life, and frequency and importance of sexual behaviours (Table 2) . Similarly, participants living with someone reported higher sexual behaviour frequency and importance (t (131) = 5.493 (P < 0.001) and 2.417 (P < 0.05), respectively); though it is important to note that unmarried individuals and those living alone were reporting sexual activity (Table 2) . Given the non-independence of marital status and living arrangement (those living alone were all unmarried) and the potential for collinearity issues, the variables were combined to create a new variable: spouse/partner present (49.6%) versus not.
Frequency and importance of sexual behaviours were moderately positively correlated with quality of life (r = 0.52 and 0.47, respectively, P < 0.001). In addition, frequency and importance were themselves correlated at 0.80. The regression analyses consider these variables separately; however, issues with interpretation are discussed.
Regression analysis
With quality of life as the dependent variable, and age, gender, health status, presence of spouse/partner and frequency of sexual behaviours as independent variables, a significant model emerged (F(5,127) = 73.319, P < 0.001), accounting for 73.3% of the variance. Health status (β = 0.806, P < 0.001) was the only significant contributor (Table 3) . Separate models were run for each quality of life domain, with the variance accounted for ranging from 26% for social relationships to 67% for physical health (Table 3) . Health status was a consistent predictor across all quality of life domains (β ranging from 0. 303 to 0.842). Gender was a significant predictor for the social relationships domain (β = 0.169, P < 0.05), with females scoring higher. Sexual behaviour frequency was only significantly associated with quality of life in the social relationships domain (β = 0.225, P < 0.05).
The regression analyses were repeated with the importance of sexual behaviour replacing frequency (Table 3) ; importance was only a significant predictor for the psychological domain (β = 0.151, P < 0.05).
Discussion
The present study examined whether frequency or importance of sexual behaviours was associated with quality of life in older adults. Consistent with previous findings [13] , the sample reported frequent engagement in the sexual behaviours, touching/holding hands, hugging and kissing, in addition to high levels of mutual stroking, masturbating and intercourse. Health status was found to be a consistent predictor across all quality of life domains. Due to being highly related, frequency and importance were considered in separate analyses and were associated with quality of life in the social relationship and psychological domain, respectively. Values shown are mean (standard deviation), t (df), P value. Significant values shown in bold. Marital status and living situation were recoded as dichotomous variables. Marital status was recoded as participants 'married' versus 'not married' (single, widowed, divorced and separated). Similarly, living situation was recoded as participants living 'alone' versus those 'living with someone' (spouse/partner, friends or children).
In the few studies that have considered sexual behaviours and well-being in older adults, associations have been reported between more frequent participation and higher well-being [8] [9] [10] . The associations were suggested as resulting from good physical and mental health, a positive attitude towards sex in later life, access to a healthy partner and satisfaction with one's sex life. In the current study, frequency of sexual behaviour and quality of life were associated, though in the regression analyses this was in the social relationships domain only. These results support the findings of Brody [9] , suggesting those who frequently engaged in intercourse were more likely to have a higher quality of intimate relationships. The possibility of confounding by reverse causation might be particularly problematic within that association, so replication is required.
The current study asked participants about their physical health but not about their sexual health including whether they experienced any problems in sexual functioning (erectile dysfunction, low arousal and not reaching orgasm). It is possible that participants who scored low on frequency but high on importance were experiencing barriers that prevented them from engaging in sexual behaviours. In future studies, asking participants about their sexual health, including the use of any drugs such as sildenafil or tadalafil as a means to overcome any difficulties in sexual functioning, would be advantageous.
Furthermore, the current study assessed both frequency and importance of sexual activity as it may not be how often older adults engage in various sexual behaviours, but rather the importance they place on this behaviour. However, the variables were very strongly associated and could not be analysed concurrently. It would be advisable in future studies to devise alternative assessments of the importance that older adults place on their sexual activity. Given the dearth of studies assessing both frequency and importance, the current results are in need of replication, before more detailed explanations for the associations can be proposed and explored.
While the analyses focussed on the overall sexual behaviours scores, it may be that specific behaviours are more or less important for older adults. Some exploratory analyses were conducted with the individual behaviours, and consistent with those of Edward and Booth [8] , intercourse (frequency and importance) was significantly associated with higher levels of well-being. Future analyses might consider alternative ways of combining the behaviours, for example characterising 'light' (touching/holding hands, kissing, embracing/ hugging) versus 'hard' forms (mutual stroking, masturbating and intercourse). The current sample size precluded detailed analyses, though suggested that the importance of hard forms of sexual behaviours to be significantly associated with all domains of quality of life. These suggestions are to provide an impetus for further work (interim analyses are available on request). Larger studies would allow hierarchies within the sexual behaviours to be investigated also, via techniques such as Mokken scaling.
The current study did not specifically ask participants whether they had a current sexual partner or not, but the marital status and living arrangements data were combined to give an indicator of their having a spouse/partner versus not. Sexual behaviours were to be reported from the preceding 6 months, though more detailed sexual histories would be advantageous. It is interesting to note, however, that the unmarried individuals were still reporting sexual activity.
The current study considered a range of sexual behaviours as potential predictors of quality of life, whereas the majority of research has primarily looked at intercourse alone [8, 9] . In addition, an aim of the study was to consider both frequency and importance of sexual behaviours, and the results suggest the inclusion of aspects beyond frequency is worthy of further scrutiny. However, as the study was cross-sectional in design (as are most other studies in this area), there was no opportunity to study the direction of association between variables. The convenience sampling method may also have affected the kinds of older adults volunteering, being mostly active and socially engaged. In addition, the relatively small sample size would not be representative of the general population of older adults. That said, the sample was comparable in size to those in the literature and extended those earlier findings and this under-researched topic to a British sample.
Conclusion
Consistent with previous research [5] , health status was found to have the greatest impact on overall quality of life and all domains. Frequency of sexual behaviour had a significant association with quality of life in the social relationship domain, while importance was significantly associated with the psychological domain, suggesting that sexual activity needs to be more fully considered as a determinant of quality of life in older adults.
Key points
• Sexual behaviours may influence quality of life in older adults.
• Sexual behaviours are under-researched in older adults.
• The frequency and importance of sexual behaviours may influence quality of life.
Conflicts of interest
None declared.
Supplementary data
Supplementary data mentioned in the text are available to subscribers in Age and Ageing online.
